. SAXS profile of early aggregated species accumulating at 0.5 (a,b) and 0.05 M NaCl (c,d). (a,b) A comparison of the scattering profiles monitored at 139, 211, 310, and 490 sec in the presence of 0.5 M NaCl. As a result of overlaying the profiles, the shapes of these profiles were found to be almost identical (a), confirming that early aggregated species stably accumulated between 139 and 490 sec, corresponding to the time region exhibiting the plateau of the integrated scattering intensity (b). In panel a, dashed and dashed-dotted lines represent the scattering profiles monitored at 4 sec and 2416 sec, respectively. In panel b, the time points of the scattering profiles represented in panel a are labeled by arrows in the same colors as those used in panel a. (c,d) A comparison of the scattering profiles monitored at 157, 211, 310, 490, and 787 sec in the presence of 0.05 M NaCl. Overlaying of the profiles has showed that the shapes of these profiles were almost identical (c); however, the plateau of the time-dependent integrated scattering intensity was less prominent than that observed at 0.5 M NaCl (d). This result supports early aggregated species also accumulating, at least in the time region between 157 and 787 sec, in the conventional pathway with a significant length of the lag time. In panel a, dashed and dashed-dotted lines represent the scattering profiles monitored at 4 sec and 2407 sec, respectively. In panel d, the time points of the scattering profiles in panel c are labeled by arrows in the same colors as those used in panel c.
Supplementary
. Time-dependent changes in the size and shape of insulin molecules prior to the early aggregation at 0.5 M (a,c) and 0.05 M (b,d) NaCl. In order to examine conformational changes in insulin molecules during temperature increase, the size and shape of the insulin species before aggregation were estimated by performing curve fitting from 4 sec to 67 sec at 0.5 M NaCl or from 4 sec to 58 sec at 0.05 M NaCl. In panels a and b, the results of the curve fitting at 0.5 M (a) and 0.05 M NaCl (b) are shown. At 0.5 M NaCl, a good fit was obtained for the profiles from 4 to 67 sec by assuming a single cylinder shape model. At 0.05 M NaCl, on the other hand, early aggregation already started gradually from 31 sec, and the presence of the early aggregates was no longer ignorable at 49 and 58 sec; therefore, a two-component system was applied for the data analysis at 49 and 58 sec, where the sizes of both shape models were set variable. In panels c and d, the values of radius (closed circles) and length (open circles) of the cylinder shape model estimated from the above curve fittings are shown at 0.5 M (c) and 0.05 M NaCl (d). At 4 sec, the cylinder sizes were markedly different between the two different conditions of NaCl concentrations, suggesting that the insulin structure in the initial state at 0.5 M NaCl had a significantly larger size than that at 0.05 M NaCl, possibly due to the higher degree of the molecular association (c,d). As for time dependence of the cylinder size, a gradual decrease in its length was observed at 0.5 M NaCl, presumably suggesting the dissociation of insulin molecules occurring concomitantly with thermal unfolding (c). By contrast, no significant time dependency was observed at 0.05 M NaCl, implying that thermal-induced unfolding occurred without any marked effects on the dissociation of protein molecules (d). Figure S3 . Overview of fitting of the SAXS profile monitored during the fibrillation reaction at 0.5 (a) and 0.05 M NaCl (b) on the basis of the two-component system with a cylinder shape model for the initial state of insulin molecules and an elliptical cylinder shape model for the aggregates. As a form factor to represent aggregated species, we selected an elliptical cylinder in light of previous findings on rod-like intermediate species that suggested the presence of some aspect ratio for the shape of the cross-section. 1 For the curve fitting, the size of the cylinder representing the initial structure of insulin molecules was fixed to a constant value for unaggregated insulin molecules taken after the heat-induced dissociation and/or unfolding; at 0.5 M NaCl, the radius and length of the cylinder were set to be 15 Å and 53 Å, respectively, which were obtained by averaging the results at 58 and 67 sec (see Supplementary Fig. 2 ). At 0.05 M NaCl, since no significant change in its size was observed, the radius and height of 11 Å and 40 Å, respectively, estimated from the curve fitting at 4 sec were used.

